Many physiological targets have been suggested for polyphosphoinositol lipids, but two out of the three monophosphorylated PIPs appeared to be no more than metabolic precursors. Recent work has shown that they also have distinct binding proteins and functions. The mammalian ortholog of Pik1p is PI4KIIIβ β, a type III PI 4-kinase which is recruited to the Golgi by the small GTPase ADP-ribosylation factor Arf1 [11]. Arf1-mediated PI4KIIIβ β activity was shown to be necessary for the regulation of Golgi structure. But as Arf1 also recruited a PI(4)P 5-kinase to the Golgi, the supposition was made that the PI4KIIIβ β-generated pool of PI(4)P is converted directly to PI(4,5)P 2 , and that this is the lipid that has downstream regulatory effects [11] .
necessary to maintain a functional secretory pathway [9] . Mutation of Pik1p, a trans-Golgi resident PI 4-kinase, impaired synthesis of PI(4)P and led to inhibition of vesicle trafficking from this organelle [9, 10] . The mammalian ortholog of Pik1p is PI4KIIIβ β, a type III PI 4-kinase which is recruited to the Golgi by the small GTPase ADP-ribosylation factor Arf1 [11] . Arf1-mediated PI4KIIIβ β activity was shown to be necessary for the regulation of Golgi structure. But as Arf1 also recruited a PI(4)P 5-kinase to the Golgi, the supposition was made that the PI4KIIIβ β-generated pool of PI(4)P is converted directly to PI(4,5)P 2 , and that this is the lipid that has downstream regulatory effects [11] .
Recent work on the involvement of PI(4,5)P 2 in membrane trafficking would support this view. Padrón and co-workers [12] showed that PI(4,5)P 2 production in the plasma membrane is mediated by the PIP kinase type Iβ β isoform. Increases in the levels of PIP 2 -not PI(4)P -were found to affect the rates of constitutive endocytosis in mammalian cells, associated with the recruitment of the adaptor protein AP-2 to the plasma membrane ( Figure 2) .
The new work by Wang et al. [7] , however, suggests that PI(4)P also has a primary function in the mammalian Golgi, and has answered some of the questions about the role of this lipid in vesicle trafficking. The identification of the type II PI 4-kinase PI4KIIα α as an Arf1-independent Golgi-resident protein allowed this group to determine the effect of reducing its activity in cells by RNA interference (RNAi). The results indicated that the type II PI4KIIα α, rather than a type III isoform, is the major PI 4-kinase activity contributing to PI(4)P synthesis in the Golgi. Significantly, RNAi of PI4KIIα α blocked membrane association of AP-1, required for regulation of clathrin-coated vesicle trafficking from the trans-Golgi network, whereas RNAi of other Golgiassociated PI 4-kinases did not.
Wang et al. [7] further showed that AP-1 binds specifically to PI ( 
